Expression of a transcription factor from Capsicum annuum in pine calli counteracts the inhibitory effects of salt stress on adventitious shoot formation.
Transcription factors regulating the stress-responsive gene expression play an important role in plant stress adaptation. In this study, we examined the salt stress tolerance of transgenic Virginia pine (Pinus virginiana Mill.) overexpressing a Capsicum annuum ERF/AP2-type transcription factor (CaPF1), which may enhance the ability of transgenic plants to tolerate various kinds of stresses during vegetative growth. CaPF1 transgene increased the salt and oxidative stress tolerances of pine tissues and counteracted the inhibitory effects of salt stress on the growth of transgenic Virginia pine calli, shoots, and plants. To our surprise, the ability of shoot formation was enhanced in three CaPF1 transgenic Virginia pine cell lines under stress of different NaCl concentrations. NaCl at 200 mM significantly increased the frequency of adventitious shoot formation and the number of shoots per gram calli. Measurement of plant hormone demonstrated that the levels of cytokinin was altered in CaPF1-overexpressed Virginia pine calli, compared to the control. Based on our results, we speculate that the altered level of cytokinin may result in enhancing adventitious shoot formation of transgenic calli exposed to salt for 1 week via an unknown mechanism.